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ABSTRACT. - The first zoeal stage of the actaeine crab, Gaillardiellus orientalis (Odhner, 
1925) is described. The larva differs from known xanthid larvae in having the tips of the 
dorsal and lateral spines, and antennal protopod rounded and not pointed. It is also one of 
the few known xanthid larva which lacks spines on the outer margin of the fork of the telson. 
Comparisons with the zoeae of other Actaeinae are provided and the taxonomy of the subfamily 
is briefly discussed. 


INTRODUCTION 

The larvae (at least first stage zoeae) of about 20 species of crabs of the family Xanthidae 
MacLeay, 1838 (sensu Guinot, 1978) are now known (see Rice, 1980; Terada, 1990; Fukuda, 
1979; Martin, 1984; Ng, 1993). Within the subfamily Actaeinae Alcock, 1898, however, 
larvae have been reported for only three taxa, viz.Actaea semblatae Guinot, 1976 (as Actaea 
savignyi (H. Milne Edwards, 1834) (fide Terada, 1983,1987), Novactaeapulchella (A. Milne 
Edwards, 1865) (fide Terada, 1990), and Gaillardiellus orientalis (Odhner, 1925) (as 
Paractaea rueppellii orientalis, fide Fukuda, 1978). However, the report on Gaillardiellus 
orientalis by Fukuda (1978:14) was only a very brief comment, lacking figures, and has no 
value for comparative studies. 

Recently the first author obtained an ovigerous female of Gaillardiellus orientalis (Odhner, 
1925) from Singapore from which the first zoeae was obtained. Gaillardiellus orientalis had 
not previously been reported from Singapore, although there is a good series of older and 
more recent Singapore specimens of this species in the Zoological Reference Collection, 
Department of Zoology, National University of Singapore (ZRC) (Yang, 1979). Gaillardiellus 
orientalis was previously regarded as a variety or subspecies of G. rueppelli (Krauss, 1843) 
until Guinot (1976) recognised it as a distinct species. Goh et al. (1990: 36) reported 
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Gaillardiellus rueppelli from the bases of acroporid and agaraciid coral heads in Singapore 
and their specimens (in the ZRC) prove to be G. orientalis instead. The first male pleopods 
of the Singapore specimens agree well with that figured by Guinot (1976: Fig. 43B, b), 
although the granules on the carapaces of adult Singapore specimens appear to be less dense 
than that figured by Guinot (1976: PI. 16 fig. 2). This is probably a consequence of size, as 
the type specimen from Hong Kong examined by Guinot (1976: 257) was rather small 
(carapace width 16.0 mm, carapace width 11.4 mm). Singapore specimens of G. orientalis 
reach at least twice the size of the type reported by Guinot (1976). 

The larval characters of the first zoeae of Gaillardiellus orientalis support Guinot’s (1976) 
establishment of the genus Gaillardiellus, made mainly on the basis of the sternal plastron, 
and casts more light on the taxonomy of this difficult group. The first zoea of G. orientalis 
is, however, rather rinusual in many aspects, even within the Xanthidae. The present note 
serves to describe the first zoea of Gaillardiellus orientalis and offers some comments on 
the taxonomy of the Actaeinae. 


MATERIALS AND METHODS 

The ovigerous female was collected in October 1992, from a disturbed littoral coral reef 
on Sentosa, an island south of Singapore. The reef has since been reclaimed. The female was 
kept alone in an aerated aquarium until the first zoeae were released on 27 October 1992. 
No prezoeal stage was observed. The female has since been preserved in the ZRC. The 
undissected first zoeae are preserved in buffered formalin and kept in the ZRC and The 
Natural History Museum, London (reg. 1993.3408-3417). 

Larval specimens were dissected and drawn in lactophenol using a WILD stereoscope 
and an OLYMPUS BH-2 with Nomarski interference contrast with attached camera lucida. 
At least seven replicates of each structure or appendage was observed to determine variation. 


DESCRIPTION 

Gaillardiellus orientalis (Odhner, 1925) 

(Figs. 1-4) 

Description of first zoea. - Size of carapace: ca. 0.3 mm. 

Carapace (Fig. la): dorsal spine long, straight with rounded termination, spinulation absent; 
rostral spine shorter than dorsal spine, approximately equal in length to protopod of antenna, 
curves distally upward and terminates in a point, spinulation absent; lateral spines present, 
shorter than rostral spine and curving ventrally, with swollen rounded terminations, spinulation 
absent; 1 pair of posterodorsal setae; each ventral margin without setae; eyes sessile. 

Antennule (Fig. lb): endopod absent; exopod unsegmented with 2 broad, long, 1 short, 
slender terminal aesthetascs and 2 unequal terminal setae. 

Antenna (Fig. lc, d): protopod not spinulate, approximately equal in length to rostral 
spine with swollen rounded termination; endopod absent; exopod small, about 7% length of 
protopod, 1-segmented with 3 unequal setae, 2 shortest setae terminal, longest seta subterminal. 
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Mandible: endopod palp absent. 

Maxillule (Fig. 2a): coxal endite with 7 setae; basial endite with 5 setae, inner margin 
with 2 teeth, single seta absent from outer margin; endopod 2-segmented, proximal segment 
with 1 seta; distal segment with 2 subterminal, 4 terminal setae. 

Maxilla (Fig. 2b): coxal endite bilobed with 4+4 setae; basial endite bilobed with 5+4 
setae; endopod bilobed, with 3+2 subterminal, 3 terminal setae; exopod (scaphognathite) 
margin with 4 setae and 1 distal stout process. 



Fig. 2. Gaillardiellus orientalis (Odhner, 1925): a, maxillule; b, maxilla; c, telson. 
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First maxilliped (Fig. 3a): basis with 10 setae arranged 2,2,3,3; endopod 5-segmented 
with 3,2,1,2,4+1 setae respectively; exopod 2-segmented, distal segment with 4 terminal 
plumose natatory setae. 

Second maxilliped (Fig. 3b): basis with 4 setae; endopod 3-segmented, with 1,1,4+2 
respectively; exopod 2-segmented, distal segment with 4 terminal plumose natatory setae. 

Third maxilliped: absent. 

Pereiopods: absent. 
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Abdomen (Fig. 4a, b): 5 somites; somite 2 with 1 pair of lateral processes directed anteriorly; 
somite 3 with 1 pair of lateral processess directed posteriorly; somites 3-5 with short postero¬ 
lateral processes; somites 2-5 with 1 pair of posterodorsal setae; pleopod buds absent. 

Telson (Fig. 2c): each fork long, gradually curved, not spinulated, tips curled terminally 
towards dorsal plain, 2 lateral setae, 1 dorsal medial seta present, posterior margin with 3 
pairs of stout spinulate setae. 




Fig. 4. Gaillardiellus orientalis (Odhner, 1925): a, dorsal view of abdomen; b, lateral view of abdomen. 
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DISCUSSION 

Eight subfamilies are currently recognised in the family Xanthidae MacLeay, 1838, sensu 
Serene, 1984 (see Serene, 1984; Ng, 1993; Ng & Chia, 1994). Of these, the taxonomy of the 
subfamily Actaeinae, which contains 14 Indo-Pacific genera and some 40 species (Guinot, 
1976; Serene, 1984), is especially difficult. The taxonomy of the Actaeinae was substantially 
clarified by Guinot (1976) who first used the anterior sternal plastron to help define the 
various genera. Guinot (1976) also transferred Banareia A. Milne Edwards, 1869, and 
Calvactaea Ward, 1933, two genera previously placed in the Actaeinae, to the subfamily 
Trichiinae de Haan, 1849. 

Terada (1983) briefly reported on zoeae from an actaeine which he identified as Actaea 
savignyi (H. Milne Edwards, 1834). Detailed descriptions and figures of the zoeae of A. 
savignyi were only provided several years later (Terada, 1987). Terada (1990) subsequently 
corrected the identity of his actaeine to A. semblatae Guinot, 1976, following the revision 
by Guinot (1976). Later, Terada (1990) reported the larval development of Novactaea 
pulchella (A. Milne Edwards, 1865). The larvae of Banareia odhneri Sakai, 1974, and 
Calvactaea tumida Ward, 1933 (fide Terada, 1987, 1990) have also been described. 

The first zoea of Gaillardiellus orientalis reported in this paper is only the third known 
for any actaeine and the first for the genus. It is rather unusual in several aspects compared 
with descriptions of most known xanthid larvae. In particular, the tips of the dorsal and lateral 
spines are rounded (against pointed), the tips of the spinous processes of the antennae are 
swollen and rounded (against tapering and pointed), the margins are smooth and not spinulated 
(against armed with numerous setae and/or spines), the outer margin of the fork of the telson 
is armed with short setae, without any spines, and the tips of the fork of the telson are curled 
upwards (against straight). The tip of the fork of the telson are rather difficult (often impossible) 
to decipher from the descriptions and figures of many published descriptions of xanthid larvae, 
but in the case of G. orientalis, it is so distinct that they cannot be overlooked or ignored. 

It is interesting to note that the unusual structures of the tip of the antennal protopod and 
upturned furca of the telson of G. orientalis are characters also shared with the panopeid 
Panopeus bermudensis Benedict & Rathbun, 1891, from the Gulf of Mexico (Martin et al., 
1984). The first larva of P. bermudensis has an antennal protopod which terminates “... in 
[a] slightly dilated distal tip” and the tip of the furca of the telson is "... recurved dorsally” 
(Martin et al., 1984: 86). The Panopeidae however, are not closely related to the Xanthidae 
(see Guinot, 1978, 1979), and the similarities between the larvae of P. bermudensis and 
actaeines should be regarded as due to convergence. 

The larva of Actaea semblatae (Terada, 1987:110-111, as A. savignyi) has the same kind 
of unspinulated furcae of the telson and round-tipped spinous processes as in G. orientalis, 
but otherwise has normal lateral spines. Terada (1987:111, Fig. 11AI, All, as A. savignyi ) 
depicts a slightly rounded tip of the dorsal spine, but the condition is less obvious than in 
G. orientalis (Fig. la). The antenna of A. semblatae possesses an endopod, absent in G. 
orientalis, but this is probably associated with the semi-abbreviated development of A. 
semblatae which has only two zoeal stages. The antennal endopod tends to appear in the first 
zoeal stage of xanthids which have two or three instead of the usual four zoeal stages (Rice, 
1980; Terada, 1990). More importantly, Terada (1987:111, Fig. Cl, CII, asA. savignyi) figures 
an antennal exopod which has no setae in the first zoeal stage and only one seta in the second 
zoeal stage, in sharp contrast to the three setae present on the antennal exopod of the first 
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zoeal stage of G. orientalis. The inner margin of the basial endite of the maxillule has two 
teeth in G. orientalis but only one in A. semblatae, but this structure is very small and could 
have easily been missed by Terada (1987). The coxal endite of the maxillule in A. semblatae 
also has one more setae (eight) compared with G. orientalis. All other setal counts for the 
other structures and segments are the same for both species (Table 1). 

Compared with Novactaea pulchella however (fide Terada, 1990: 29,35), the differences 
with G. orientalis are more substantial (Table 1). The tips of the lateral and dorsal spine, and 
protopod of the antenna are sharp in N. pulchella (rounded in G. orientalis), the outer margin 
of the fork of the telson carry a distinct spine (a seta in G. orientalis), the antennule has only 
four aesthetascs and setae (five in G. orientalis), the antennal exopod is proportionately longer 
(24% of protopod in N. pulchella against 7% in G. orientalis), the coxal endite of the maxillule 
has eight setae (sevqh in G. orientalis), and the basial endite of the maxilla has 4+4 setae 
(5+4 in G. orientalis). The antenna of N. pulchella also posssesses a small endop>od, but as 
mentioned earlier for A. savignyi, this is probably associated with the 2-zoeal staged 
development of the species. 

A common feature of all three actaeine zoeae seems to be the unspinulated antennal 
protopod, but how reliable this character is remains to be seen once more actaeine larvae are 
known. The possession of a rounded and/or swollen tip of the dorsal/lateral spine and/or 
antennal protopod also seems to be an actaeine character but is not always present. It is very 
obvious in G. orientalis, less so in A. savignyi, but absent in N. pulchella. 

The larvae of Banareia odhneri and Calvactaea tumida (fide Terada, 1987,1990) appear 
to differ from those of Actaea, Novactaea and Gaillardiellus much more substantially in 
having fewer aesthetascs and setae on the antennule (three against four to five), a spinulated 
antennal protopod (against completely unspinulated), and fewer setae on the endopod of the 
second maxilliped (seven against eight) (fide Terada, 1987,1990). Especially significant is 
the different setal pattern on the endopod of the second maxilliped of Banareia and 
Calvactaea, both of which are 1,1,5 against the 1,1,6 of actaeines. These differences appear 
to support Guinot’s (1976) removal of these genera from the Actaeinae. Their current 
classification in the Trichiinae de Haan, 1849, however, still seems less than satisfactory (Ng 
& Chia, in press). The two genera differ from Trichia s. str. in several key features, 
especially in their mouthparts, and their classification in the Trichiinae will probably have 
to re-evaluated. The larvae of Trichia, when they become available, may throw some light 
on this matter. 

In conclusion, the larval characters as discussed in this paper appear to support the 
separation of Actaea s. str., Novactaea Guinot, 1976, and Gaillardiellus Guinot, 1976, by 
Guinot (1976). 
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Table 1. Differences between first zoeae of Gaillardiellus orientalis,Actaea semblatae and Novaetaea 
pulchella 



G. orientalis 
(present study) 

A. semblatae 
(Terada, 1987) 

N. pulchella 
(Terada, 1990) 

Carapace 

dorsal spine tip 

distinctly rounded 

slightly rounded 

sharp 

rostral spine tip 

sharp 

sharp 

sharp 

lateral spine tip 

rounded, swollen 

sharp 

sharp 

Antennule 

5 setae+aesthetascs 

5 setae+aesthetascs 

4 setae+aesthetascs 

Antenna 

protopod 

v not spinulate, 

not spinulate, 

not spinulate, 


about as long 

about as long 

about as long 


as rostral spine, 

as rostral spine, 

as rostral spine. 


tip rounded, 

tip rounded, 

tip sharp; exopod 


swollen; exopod 

swollen; exopod 

well developed. 


small, about 7% 

small, about 11% 

about 24% 


length of spinous 

length of spinous 

length of spinous 


process, with 3 

process, with no 

process, with 3 


setae 

setae 

setae 

Maxillule 

coxal endite 

7 setae 

8 setae 

8 setae 

basial endite 

5 setae, 2 teeth 

5 setae, 1 tooth 

5 setae, 2 teeth 

endopod 

proximal segment 

1 seta 

1 seta 

1 seta 

distal segment 

2 subterminal, 

2 subterminal, 

2 subterminal. 


4 terminal setae 

4 terminal seta 

4 terminal setae 

Maxilla 

coxal endite 

4+4 setae 

4+4 setae 

4+4 setae 

basial endite 

5+4 setae 

5+4 setae 

4+4 setae 

endopod 

3+2 subterminal, 

3+2 subterminal, 

3+2 subterminal. 


3 terminal setae 

3 terminal setae 

3 terminal setae 

First maxilliped 

basis 

2,2,3,3 setae 

2,2,3,3 setae 

2,2,3,3 setae 

endopod 

3,2,1,2,4+1 setae 

3,2,1,2,4+1 setae 

3,2,1,2,4+1 setae 

Second maxilliped 

basis 

1,1,1,1 setae 

1,1,1,1 setae 

1,1,1,1 setae 

endopod 

1,1,4+2 setae 

1,1,3+3 seta 

1,1,3+3 setae 

Telson 

fork 

not spinulated, tips 

not spinulated. 

not spinulated, 


curled terminally 

not curled 

not curled terminally; 


towards dorsal plain; 

terminally; 2 

1 lateral spine, 


2 lateral, 1 dorsal 

lateral, 1 dorsal 

1 lateral seta, 


medial setae 

medial setae 

1 dorsal medial spine 


855 





Ng & Clark: Zoea of Gaillardiellus orientalis 


LITERATURE CITED 

Alcock, A,, 1898. Materials for a Carcinological Fauna of India. No. 3. The Brachyura Cyclometopa. 
Part I. The Family Xanthidae. J. Asiat. Soc. Bengal, Calcutta, 67(2), No. 1: 67-233. 

Benedict, J.E. & M.J. Rathbun, 1891. The genus Panopeus. Proc. U.S. natn. Mus., 14(858): 355-385, 
pis 19-24. 

Fukuda, Y., 1978. Preliminary notes on recently obtained Larvae of brachyuran Crustacea of the Sea 
around the Aitsu Marine Biological Station. Calanus, 6: 10-16, Fig. 1 (mainly in Japanese). 

Fukuda, Y., 1979. Larvae of brachyuran crab: a review. Benthos Res., 17/18: 18-32. 

Goh, B.P.L., L.M. Chou & P.K.L. Ng, 1990. Anomuran and brachyuran crab symbionts of Singapore 
hard corals of the families Acroporidae, Agaraciidae and Pocilloporidae. Indo-Malay. Zool., (1989) 6(1): 
25-44. 

Guinot, D., 1976. Constitution de quelques groups naturels chez les Crustaces Decapodes Brachyoures. 

I. La super-famille des Bellioidea et trois sous-familles de Xanthoidea Xanthidae (Polydectinae Dana, 
Trichiinae de Haan, Actaeinae Alcock). M6m. Mus. Natn. Hist. Nat., n.s. (A Zoologie) XCVII: 1-308, 
figs 1-47, pis I-XIX. 

Guinot, D., 1978. Principes d’une classification evolutive des Crustaces Decapodes Brachyoures. Bull. 
Biol. Fr. Belg., n.s., 112(3): 211-292, fig. 1-3, tabl. 1. 

Haan, de, W., 1849. Crustacea. In: P. F. von Siebold, Fauna japonica, sive Descriptio animalium, quae 
in itinere perJaponiam, jussu et auspicilis superiorum, qui summum in India Batava imperium tenent, 
suscepto, annis 1823-1830 collegit, notis, obervationibus a adumbrationibus illustravit. Lugduni 
Batavorum. fasc. l-8:i-xxi + vii-xvii + ix-xvi + 1-243, pis 1-55, A-Q, cir., pi. 2. 

Krauss, F., 1843. Die Sudafrikanischen Crustaceen. Eine Zusammenstellung aller bekannten 
Malacostraca, Bemerkungeb uber decren Lebenweise und geographische Vernreitung, nebst 
Beschreibung undAbbildung mehrer neuren Arten. Stuttgart, pp. 1-68, pis 1-4. 

MacLeay, W.S., 1838. On the Brachyurous Decapod Crustacea. Brought from the Cape by Dr. Smith. 
In: A. Smith, Illustrations of the Zoology of South Africa; consisting chiefly of figures and descriptions 
of the objects of natural history collected during an expedition into the interior of South Africa, in the 
years 1834,1835, and 1836; fitted out by ‘The Cape of Good Hope Association for Exploring Central 
Africa:’ together with a summary of African Zoology, and an inquiry into the geographical ranges of 
species in that quarter of the globe. Published under the Authority of the Lords Commissioners of Her 
Majesty’s Treasury, Invertebratae (London: Smith, Elder and Co.), [1849], pp. 53-71, pis 2, 3. 

Martin, J.W., 1984. Notes and bibliography on the larvae of xanthid crabs, with a key to the known 
xanthid zoeas of the western Atlantic and Gulf of Mexico. Bull. Mar. sci., 34(2): 220-239. 

Martin, J.W., F.M. Truesdale & D.L. Felder, 1985. Larval development of Panopeus bermudensis 
Benedict and Rathbun, 1891 (Brachyura, Xanthidae) with notes on zoeal characters in xanthid crabs. 

J. Crust. Biol., 5(1): 84-105. 

Milne Edwards, A., 1865. Etudes zoologiques sur les Crustaces recents de la famille des Canceriens. 
Nouv. Arch. Mus. Hist. nat. (Paris), 1: 177-308, pis 11-19. 

Milne Edwards, A., 1869. Description d’un nouveau genre de Crustaces Cancerien. Ann. Soc. Ent. Fr., 
(4)9: 167-169, pi. 8. 

Milne Edwards, H., 1834. Histoire naturelle des Crustaces. Paris, I, 1834:i-xxxv + 1-468, Tabs 3. 

Ng, P.K.L., 1993. Kraussiinae, a new subfamily for the genera Kraussia Dana, 1852, Palapedia, new 
genus, and Garthasia, new genus (Crustacea: Decapoda: Brachyura: Xanthidae), with descriptions of 
two new species from Singapore and the Philippines. Raffles Bull. Zool., 41(1):133-157, Figs 1-8, Tabs 
1-3. 


856 


RAFFLES BULLETIN OF ZOOLOGY 1994 42(4) 


Ng, P.K.L. & D.G.B. Chia, 1994. The genus Glyptocarcinus Takeda, 1973, with descriptions of a new 
subfamily, two new genera and two new species from New Caledonia (Crustacea: Decapoda: Brachyura: 
Xanthidae). Raffles Bull. ZooL, 42 (3): 701-730. 


Ng, P.K.L. & D.G.B. Chia, in press. First record of the rare trichiine crab, Trichia horiii (Miyake, 1940) 
(Decapoda: Brachyura: Xanthidae) from the Sunda Shelf, with notes on its biology. Crustaceana. 

Odhner, T., 1925. Monographierte gattungen der krabbenfamilie Xanthidae I. Goteborgs Kungliga 
Vetenskaps och Vitter Samhdlles Handlinger (Ny Tidsfoljd), (4)29(1): 1-29, figs, pis 1-5. 

Rice, A.L., 1980. Crab zoeal morphology and its bearing on the classification of the Brachyura. Trans. 
Zool. Soc. Lond., 35: 271-424, Figs 1-47, Tabs 1-11. 

Sakai, T., 1974. Notes from.the Carcinological Fauna of Japan (V). Res. Crust., Tokyo, 6: 86-95 (in 
English), 96-102 (in Japanese), 1 frontsp. 

Serene, R., 1984. Crustaces Decapodes Brachyoures de 1’Ocean Indien occidental et de la Mer Rouge, 
Xanthoidea: Xanthidae et Trapeziidae. Avec un addendum par Crosnier, A.: Carpiliidae et Menippidae. 
Faune Tropicale, no. XXIV, 1-243, figs A-C + 1-243, pis 1-48. 

Terada, M., 1983. Preliminary notes on the zoeae of Brachyuran Crustacea from the Sea of Enshunada, 
Shizuoka Pref. Zool. Mag., 92: 10-13, Tab. 1, (mainly in Japanese). 

Terada, M., 1987. Zoeal forms of 14 species of crabs from the Enshunada. Res. Crust., 16: 93-120, 
Figs 1-15, (mainly in Japanese). 

Terada, M., 1990. Zoeal development of five species of xanthid crabs, reared in the laboratory. Res. 
Crust., Tokyo, 18: 23-47, Figs 1-9, Tabs 1-2, (mainly in Japanese). 

Ward, M., 1933. New genera and species of Marine Decapoda Brachyura, from the coasts of New 
South Wales and Queensland. Austr. Zool., 7(5): 377-394, pis 21-23. 

Yang, C.M., 1979. A list of Brachyura in the Zoological Reference Collection of the Department of 
Zoology. Unpublished checklist, Department of Zoology, University of Singapore, 60 pp. 
(mimeographed). 


857 


